Purpose: GOLD guidelines classify COPD patients into A-D groups based on health status as assessed by COPD Assessment Test (CAT) or mMRC tools and exacerbations and recommend single or dual long-acting bronchodilators as maintenance therapy, with additional inhaled corticosteroids (ICS) if the disease remains uncontrolled. We aimed to classify primary care COPD patients into A-D groups, assess usual treatment and adherence to guidelines, potential mismatches between CAT-and mMRC-based classification and described symptoms within groups. Patients and methods: A total of 257 primary care COPD patients were enrolled between 2015 and 2016 in Greece. Physicians used structured interviews to collect cross-sectional data including demographics, symptoms, CAT, mMRC scores, and medications. Patients were classified into A-D groups based on CAT and mMRC, and prevalence of symptoms and medication was estimated within A-D groups. Interviews with physicians were also performed to explore additional issues about treatment and adherence to guidelines. Results: Mean (SD) age was 65 (12.3) years with 79% males. The majority of patients reported uncontrolled symptoms (91% and 61% with $10 CAT or $2 mMRC scores, respectively). Thirty-seven percentage had $2 exacerbations in the past year. Group B was the largest followed by Groups D, A, and C. Patients were classified as more severe by CAT than by mMRC. In all groups, the majority were treated with combined long-acting beta agonist/ICS (.50%). When patients were asked to report their main symptoms, dyspnea and cough were the most important symptoms mentioned, and there was a great variation between the A-D groups. However, Groups A-C reported mainly morning symptoms, whereas Group D suffered symptoms all day. Physicians reported a significant number of barriers to implementing guidelines, eg, frequent lack of guideline updates, access to diagnostic procedures, and prescription-reimbursement issues. Conclusion: Our study confirms poor adherence to guidelines regarding treatment with an overuse of ICS and important barriers to implementation. A mismatch in classification occurs depending on the tool used, which can mislead clinicians in their choice of treatment.
Introduction
COPD is the most common lung disease. 1 The importance of symptoms has been outlined in the GOLD 2018, 1 where the definition has been updated and enriched as follows: "characterized by persistent respiratory symptoms and airflow limitation". Moreover, patient classification in A-D groups as defined by the GOLD 2018 guidelines
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Tsiligianni et al out. Given the fact that spirometry is considered difficult in primary care -in terms of time, performance, interpretation, and reimbursement 2 -we expect the primary care physicians' everyday clinical practice to be facilitated by the new classification. 1 GOLD suggests the use of either COPD Assessment Test (CAT) or modified Medical Research Council Dyspnea Scale (mMRC), 3 although at the same time clearly states that CAT is preferable. However, studies show that there is a great discrepancy on whether symptoms should be assessed with mMRC or a specific COPD health status tool such as CAT. 4, 5 Patients do not only suffer from dyspnea but they also suffer from other symptoms such as cough, chest tightness, and wheezing, all included in the eight CAT item questions, highlighting a need for a clear statement from guidelines on its use instead of the mMRC.
Until 2016, GOLD suggested inhaled corticosteroids (ICS) use in Groups C and D in addition to long-acting bronchodilators. 6 Evidence from a big randomized control trial has changed the scene and therefore GOLD now suggests dual bronchodilation (such as long-acting beta agonist [LABA] and long-acting muscarinic antagonist [LAMA] ) as the cornerstone of treatment in Groups B through D, 7 with ICS now recommended as an add-on therapy when maximum control with dual bronchodilation is not achieved. Specifically, GOLD 2018 guidelines recommend long-acting bronchodilators as maintenance therapy while ICS are proposed only for use in patients with severe/very severe disease and/or frequent exacerbations. Evidence suggests that ICS should be prescribed with caution as they are associated with significant adverse events; however, international studies show that ICS are still considered a cornerstone of treatment independently of the GOLD classification/ recommendations not only by primary care physicians but also by pulmonologists. [8] [9] [10] Apart from the GOLD recommendations for COPD management, the majority of European countries have their own national guidelines for primary care. The International Primary Care for Respiratory Group (IPCRG) has recently tried to depict the different guidelines in an attempt to provide with evidence to the majority of its members and share expertise and experiences. 11 Although the value of guidelines has been outlined for several years, internationally and nationally, it is not known whether those are really followed by the average general practitioner (GP). It seems that primary care physicians often do not adhere to the guidelines, resulting in a significant gap in applying evidence to practice. Indeed, research shows that adherence to the guidelines in the COPD management is poor. 12, 13 Several studies have shown inappropriate treatment in great discordance with the suggested guidelines with inappropriate prescription or overprescription of ICS up to 50%. [14] [15] [16] [17] The primary aim of the current study was to classify the Greek COPD patients who participated into a cross-sectional primary care study into GOLD 2018 A-D groups and assess how those patients were treated and whether they were treated according to the guidelines. Our secondary aims were to assess mismatch of classification depending on whether CAT or mMRC was used, to identify the most prevalent symptoms of patients within A-D groups and in which part of the day those symptoms are more prominent, as well as to explore reasons for poor adherence.
Patients and methods
This study consists of the Greek national branch of the Uncovering and Noting Long-term Outcomes in COPD and asthma to enhance Knowledge (UNLOCK), an international collaboration of primary care researchers to coordinate and share data sets of relevant diagnostic and follow-up variables for COPD and asthma management in primary care. It was set up by IPCRG and the first author Ioanna Tsiligianni was responsible for developing the Greek database. The protocol summary was published in the study by Chavannes et al. 18 A convenient sampling method was used to select COPD patients living in rural and semiurban areas served by primary care facilities across Greece. The participation rate varied from 78% to 91%. A sample of 257 COPD patients, first diagnosed by spirometry performed by chest physicians, was enrolled between 2015 and 2016 from 53 primary care facilities in Greece. GPs practising at primary health care units in the selected areas performed structured interviews with the aim to collect cross-sectional information including demographic characteristics, medical history, lifestyle, CAT 19 and mMRC 3, 20 scores, annual number of exacerbations and hospitalizations due to respiratory illness, and medication used for COPD management. The degree of dyspnea in the mMRC scale was rated and assigned to five grades: "Grade 0: breathless with strenuous exercise; Grade 1: short of breath when hurrying on level ground or walking up a slight hill; Grade 2: walked slower than people of the same age on level ground, and experienced breathlessness or the need to stop to breathe when walking on level ground at their own pace; Grade 3: stop to breathe after walking about 100 yards, or after a few minutes on level ground; Grade 4: too breathless to leave the house, or breathless when dressing or undressing". An exacerbation was defined based on GOLD as "an event in the natural course of the disease characterized by 
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Tsiligianni et al a change in the patient's baseline dyspnea, cough, and/or sputum that is beyond normal day-to-day variations, is acute in onset, and may warrant a change in regular medication to a patient with underlying COPD", and patients were specifically asked whether they underwent such a change in the past 12 months. COPD patients were classified according to the GOLD 2018 guidelines with ABCD grading system. 1 The A-D grading system considers COPD health status, assessed by CAT or mMRC, along with exacerbation frequency and need for hospitalization (A is better, D is worse). We classify COPD patients into A-D groups based on both CAT and mMRC tools and cross-tabulated the two methods to assess agreement. Based on electronic or paper-based prescription records, we collected data on brand/commercial name of inhaler(s) used. Consequently, we documented whether the patient received short-acting beta agonist (SABA) and/or LABA and/or short-acting muscarinic antagonist (SAMA) and/or LAMA and/or ICS. Type of inhaled medication was then cross-tabulated with A-D groups.
Additionally, we addressed three questions to the patients as follows: which are the symptoms that bother them, which is the most important for them, and in what part of the day those occurred. Finally, this study also had a qualitative part with semistructured interviews of GPs, where open-ended questions were used to explore GPs' views on adherence to guidelines.
statistics
Descriptive statistics for baseline data were presented as percentage or mean and SD. If the distribution of continuous data was not normal, then median (minimum-maximum) was used instead. We tested for correlation between CAT and mMRC scores with Pearson rho coefficient. A P-value of ,0.05 was considered to indicate statistically significant associations. Data management and statistical analyses were performed using IBM-SPSS Statistics software (version 23). Table 1 presents the main population characteristics. There were three variables that had .5% of missing data including number of exacerbations and hospitalizations and occupational status; however, we used the Little' s Missing Completely at Random test and showed that the missed data were missing at random (chi-square value =22.6, P-value=0.09), which should not cause any systematic bias. Mean (SD) population age was 65 (12.3) years with 79.4% males. The great majority were married/with partner (84.2%) and retired (55.4%). 55.6% were current smokers. CAT was positively correlated with mMRC score (rho=0.55; P-value,0.001).
Results
With the use of CAT and mMRC tools, uncontrolled/poor health status was reported in 91.1% and 60.6%, respectively. 37.2% of the patients had at least two exacerbations in the last 12 months. The majority of patients reported dyspnea as their main symptom. Based on the GOLD 2018 guidelines, Group B was the largest followed by Group D CaT, n (%) ,10 $10 (Figure 1 ). Table 2 presents the inhaled medication combinations used by COPD patients. The majority of patients were treated with LABA combined with ICS (54.9%) or LABA alone (23.5%) (Figure 2 ). However, there was a large variation in the combination of inhaled medications. Figure 3 presents inhaled medication used within the A-D groups. Inhaled medication used was similar for all groups with the majority of patients being treated with LABA combined with ICS (range 52%-65%) or LABA alone (range 22%-36%). Use of short-acting bronchodilator was limited in Group A and only a small number of subjects (,5.5%) used LABA-LAMA-ICS triple therapy, even in Group D (~3%). Trends in prescribed inhaled medication did not differ much between CAT and mMRC based A-D GOLD 2018 categorization.
The prevalence (%) of respiratory symptoms as reported by patients within A-D groups is shown in Table 3 . Dyspnea and cough were the most important symptoms mentioned, and there was a great variation between the A-D groups. Additionally, dyspnea was reported as the most bothering symptom for Groups A, B, and D, but in Group C the most frequent bothering symptom depended on the tool used (Table 3 ). For instance, cough was the most prevalent bothersome symptom when CAT was used, while dyspnea was reported as the most frequent bothersome symptom when mMRC was used. Patients in Group D reported symptoms all day long, whereas patients in Groups A-C reported symptoms mainly when they wake up (Figure 4 ). These symptom trends were similar between CAT and mMRC-based A-D GOLD 2018 classification (Table 3) .
Qualitative part
Moreover, we conducted interviews with a random sample (10 primary care physicians) to assess whether they use questionnaires in their daily practice and whether they follow the GOLD guidelines or the national ones, especially concerning the use of ICS and dual bronchodilation. The results of the interviews showed that GPs face many barriers; they think it is difficult to use CAT in daily clinical practice while mMRC was considered easier. They said they still prescribe ICS because they feel insecure about the diagnosis, they have often limited access to diagnostic procedures, they felt that ICS are still the cornerstone of treatment for COPD in the Greek national primary care guidelines that have not been updated since 2014, and they feel insecure with ICS withdrawing. They also mentioned that they are struggling with following so many GOLD updates. Moreover, they mention as obstacles the lack of collaboration with pulmonologists and that undiagnosed patients who had visited an emergency room had an ICS combination therapy as a first prescription. 
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Prescription restrictions by the national health care system have also been mentioned as the most important obstacle as the e-prescription does not allow dual bronchodilators to be prescribed by a primary care physician without spirometry, while ICS are free to be prescribed and PD4 inhibitors are prescribed only by pulmonologists.
Ethics statement
All subjects signed a written informed consent, and ethical approval was provided by the University of Crete Ethics Committee (2015/protocol number 7985). The authors confirm that the study was conducted in accordance with the Declaration of Helsinki.
Discussion
Our study showed that GPs do not follow the current GOLD guidelines regarding the COPD management with the majority of patients using ICS for symptom management in all A-D groups. Physicians prescribed combinations of bronchodilator with ICS and not single or dual bronchodilation as a first choice, and this was independent of the GOLD group. However, although somebody could easily argue that GPs do not meet treatment standards, the interviews of this study showed that there are a lot of important barriers, eg, access to diagnostic procedures, Greek guidelines have not been updated, lack of collaboration with pulmonologists, undiagnosed patients who visit emergency rooms in hospitals have an ICS as a first prescription, prescriptionreimbursement issues, and questionnaire/exacerbation assessments are time consuming. We also confirmed a mismatch between CAT and mMRC-based classification in A-D groups. Furthermore, our study showed that some groups frequently present with other symptoms besides dyspnea, and therefore, the use of a health status tool as CAT describes more adequately patients' general health status.
health status/symptom exacerbations
Health status was very poor as assessed with two different tools: the CAT and mMRC. Nearly 90% of the patients reported having a poor health status similar to another study performed in Greece. 21 DACCORD, a large prospective reallife observational study, also showed that the majority of COPD subjects are symptomatic, with dyspnea and cough to be the prominent symptoms. 22, 23 Independent of the tool used, dyspnea and cough were reported by the patients in all groups. However, when patients reported their symptoms there was a great variation between the groups, a fact that shows that symptoms are very subjectively reported by patients and that a use of a structured tool such as CAT may capture better different symptoms than mMRC that only captures dyspnea. Similar to our study, studies show that patients with COPD mention morning to be the worst time of the day in terms of symptoms, 24, 25 but in our study we also specify that this is predominant in Groups A-C. For patients in Group D, the symptoms unfortunately persist throughout the day. The ASSESS study showed that symptoms most frequently occur during daytime and early in the morning and that night-time symptoms were present but were not the most frequent. 26 To what extent those symptoms are persistent due to the inappropriate management remains to be considered.
GOLD 2018 A-D group classification and symptoms reported
We found the highest percentage of patients to be in Groups B and D; however, we found more patients in Group B than Group D, as opposed to other studies that showed that the majority of patients are in Group D. 17, 23, [27] [28] [29] Group C was the least frequent in our study, a finding consistent with other studies that showed prevalence between 4.2% and 11.3%. 17, 30 Studies have shown a mismatch in the GOLD classification depending on the health status tool used (CAT or mMRC). Similar to previous studies, we showed that a higher proportion of patients were classified as more symptomatic by CAT than by mMRC score. 17, 19, 23, 31 The use of CAT resulted in the reclassification of a substantial number of patients from Group A to Group B (45 out of 55 [81.8%]) and from Group C to Group D (17 out of 20 [85%] ). This mismatch is reconfirmed in several studies. 4, 5, 17, 31 Clinicians could get confused not knowing which treatment to suggest depending on different methods to assess symptoms, and therefore, there is a clear need to propose tools that measure health status with high agreement. Still, this could probably further highlight the discrepancy between guidelines and actual care in primary health care settings.
adherence to guidelines
Our study showed a poor adherence to guidelines regarding treatment based on A-D classification. Interestingly, a lower proportion of Group D patients were on ICS compared to that of the other groups, which further highlights the discrepancy between guidelines and actual care. Numerous studies have shown that physicians do not follow the guidelines in the treatment of COPD. 14, 27, 32, 33 Adherence to evidence-based guidelines had been reported to be poor also in other studies with physicians mentioning that they do not follow them for several reasons, such as unfamiliarity and disagreement, 12, 13 difficulties in assessing response to therapy, and failure to recognize improvements with treatment. [34] [35] [36] International Journal of COPD 2019:14 submit your manuscript | www.dovepress.com
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Tsiligianni et al Not using medications according to guidelines increases the burden of the disease and exacerbations 25, [36] [37] [38] [39] [40] [41] with respect to quality of life/symptom control and money spent on medication and health care use. 41 It seems that this gap does involve not only primary care units but also pulmonologists who do not follow the guidelines 42 and overprescribe ICS. 43, 44 The fact that bronchodilators, especially LAMA, have been underused in our study may have contributed to the symptoms burden.
Treatment
In our population of Group A where there is a GOLD suggestion for use of short-acting bronchodilation, we found an underuse of SABA and SAMA, similar to the study by Safka et al. 17 Our study showed an underuse of LABA/LAMA and an overuse of ICS. LABA/LAMA have been underused similarly in a number of studies. 14, 27, 32, 33, 45 Many studies also show an overprescription of ICS 8, 10, 14, 27, 32, 33, 46, 47 with worldwide ICS prescription rates ranging from 19.5% to more than 70% and sometimes 80% depending on the country and the population studied. Our study was conducted in a primary care setting but similar nonadherence and overuse of ICS were found in Safka et al's 17 study including patients from tertiary care. Therefore, the overuse of ICS is universal and influences all levels of care. White et al 46 mentioned that the mMRC score and the high exacerbation rate were the most important factors for prescribing ICS, which although was beyond the scope of our study may also have influenced the prescribers in our study.
The PDE-4 inhibitors have not been prescribed at all by GPs in our study. This is in accordance with the Safka et al's study that mentioned an underuse of PDE-4 inhibitors in Groups C and D. 17 An explanation could be non-adherence to guidelines or the fact that those medications in Greece are not allowed to be prescribed by GPs but only by pulmonologists.
The interviews helped us identify the reasons for poor adherence with underuse of dual bronchodilation and overuse of ICS. Most of those reasons are out of the control of GPs such as the lack of often national guideline updates, the struggle to follow the changing GOLD updates that occur very often, as well as the important barrier of the prescription restrictions.
strengths and limitations of the study
This is a real-life study enrolling patients from usual consultations in primary care independently of the disease severity, and therefore, findings may be applicable to a wider population. The qualitative part of this study adds knowledge that may help interventions to improve guideline implementation in the future as significant factors have been underlined. As a cross-sectional study, there is risk of bias and lack of ability to show cause and effect. The study had some more limitations. First, the patients were recruited from primary care units and may not reflect the management from secondary-tertiary care. Second, the diagnosis was based on patients' records only, as spirometry data performed by chest physicians were not linked with the setting of this study, and therefore, introducing risk of misclassification bias. Additionally, the majority of study population were males, and this could probably add some barriers in finding generalizability when discussing symptoms and outcomes in female population groups. This may slightly limit external validity; however, the authors believe that it is a well-representative sample for the Greek COPD population and other rural populations sharing similar characteristics. Furthermore, COPD burden, symptoms, and comorbidities are more prominent in males than in females in Greece.
Implications of the study
The WHO defined rational use of medicines as "patients receive medications appropriate to their clinical needs, in doses that meet their own individual requirements, for an adequate period of time, and at the lowest cost to them and their community". 48 Irrational use of medicines is a major problem worldwide. Inappropriate use leads to adverse effects, sub-optimal outcomes, and waste of resources (money, health professionals, and patients' time).
WHO advocates 12 key interventions to promote more rational prescribing, which we think have application for COPD as well. Those include establishment of a multidisciplinary national body to coordinate policies on medication use, use of clinical guidelines, development and use of national essential medicines list, establishment of drug and therapeutics committees in districts/hospitals, inclusion of problem-based pharmacotherapy training in undergraduate curricula, continuing in-service medical education as a licensure requirement, supervision, audit, and feedback, use of independent information on medicines, public education about medicines, avoidance of perverse financial incentives, use of appropriate and enforced regulation, and sufficient government expenditure to ensure availability of medicines/ staff. Several other approaches to improve implementation have been proposed as creation of shared clinical models at the system evidence level, generation and analysis of underlying evidence from electronic sources, providing infrastructure to support rapid dissemination, validation, and impact analysis of clinical evidence in practice. 49 Moreover, although we recognize the need of guidelines, it is also essential to collaborate on a national/international 
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Tsiligianni et al level to reassure implementation and re-evaluate them by also considering the prescribers' needs. The implementation of guidelines should also involve policy stakeholders as restrictions could cause inappropriate prescriptions. Reducing inappropriate ICS prescribing could be used as a quality indicator. In Greece, despite the continuous pressure from general practice, the e-prescription still does not allow the prescribing of dual bronchodilation unless a spirometry is available. This indicates an urgent need for action.
Conclusion
Our study showed that GPs prescribed ICS combined with long-acting bronchodilation and not single or dual bronchodilation as a first choice independently of the GOLD group. However, many barriers for adhering to guidelines have been reported by GPs. Patients were highly symptomatic with symptoms reported of not only dyspnea but also cough. The latter in combination with a mismatch between CAT and mMRC-based classification in A-D groups shows a clear need for using a health status tool instead of the mMRC that assesses only dyspnea. A multiapproach is needed to achieve a better adherence to guidelines.
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